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^-T4 ^ ^> b;vv l tioW hMtStLfcr'-^MfllD l {4, ®M^*i o 2 
XitlEL <®mZfiZ £ n fcfca 0 —-ftx^ #SI«3fi*2 0 0 b&i&mi 0 1 t<7>WOfc 
Mkrf-**fr2 0 1 (4. v 2 ~ v 8 {:*ftt i>mm^-t^> tz*bT-f&mT> 1 

fcH-&->>**;Wfc?!]S 1 tmmz. ;: s>tf)V&V\\§ 2-S K^^rM^ttSo L/^oT, HI 
9 (c) izmirX *) fc, #NIliSffi*2 0 OTtt^-^a^JD 1 *tfctHLIEfl|fc«5ci-S£ 
t^Bii Mtttitl 0 2^fCfe^$ttS^§7 : '-^»JD lO^Iff 

*2 o otc*t-rsaa«ri»cifc*nrrsBtar4o 

[0 0 7 6] 

mz, ±j6Lfc^a«3i*2.o o •y-^aiD i o»a^s*jsmwKffFfliiL^ 

y5aV-y 3 >8*i:oK, H 1 0 im v^RWt*. {SttH^ *;Wt?>JH 14, 19 
0»#kH#KLtl/'f V -H^^f^3feo*v>^ (S2 2) ifflv»T4lftt*. 11110(4 

LTv>^o CliWia$Zli, fc«H^*^2 0 1 K:fr1-£fc^^*;WT?iJH£Nll 
MffLfct §^T , -^«?^L7tt^ 1 ^^tL^|llicL^fflV--C, (S2 3) JCi«)5fetti- 
-So #NI#5»5fc2 0 0 Ki3V*T, f-^tl2 8ffl©f-^^JDl35 J X7-i 

[0 0 7 7] 

Z = (L/N) X 1 0 0 [%] (2 3) 

fctffu *%^i o ncjsv^-c^^ h/u^*'fb$n-C3Sflr$tL*-7'-^*?!iaK»±T>' 

f-f-^SfcMfc-Sfci"*. 0K = MT***ftO5cT?, (5*2 3) -tr-SE^S *t&it& 
[0 0 7 8] 

HI1 OC^tJ:?^ T>^^3R : ?-»M*»Jttlin-*-*KLfc3& t oT7'-^0»a^Zt±<B: 
T LT33 , M=8oi lommmTU-ryr-j- 1 0 507>fttW8*?)h #{4 

, T*-*o?fa^f4o. i%3w««-e§4o *mM<D : &miz£2>&Mmmi'X 

H r'- * ol&Ei4 £ ^ & & £ <b #~c § 4 <b *t & o 

[0 0 7 9] 

^a#v^T-A 1 0 0 fcMmf^WLAN&^OSM^v^AK&v^-c 
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^Wb-t&tzib. 15.K$mmM%Z2 0 0^ab^^Bf^i3V^T-SNFKl*I{±®W*l 0 2C 
[0 0 8 0] 

ft> *ifem 0 1 K^XW^it^Wce 0 0-1-6 0 0-Kfi. 7*-*m?iJD 1 ~D 
K^M-«M^i^ty>*>yy If >r$m*?fl t Ltzi)K r*-^^JD 1 - 
D K KM L Xg & £ ^H^^: & ffl V> X v > y t? V ^$&3 & U v ^ ;Vff 3£c7) 

M^^^ifcOv^^^^iJS 1 - S K i i:Ui^ 0 ^<b^6 
0 0-1-60 O-KK&^X, r-?&mD 1 -DKKMLXm^^n^n^m^X 
^■f-^M^^f ntf, v > **;Hf »>#l& ^m^v- Si-SK^ 

[0 0 8 1] 

-g\ ®«»i o 2 tcisv^Tm-i-#^4 o 3^m^>^^nY o x n -e^p^-^ 
mbM^mfc-tzfr, ^^mtt^wtm^^-rzz tx^ i«s*i o 2K& 
ifzmmt&mtftiMK&Zo ttz, 1 1 ^4 0 3«^^tf f t ^ts-ei i 
tk-t &ztx, mmmi 0 1 K&^x^mii^i&Wtft^*ftm<vi&mt&Kmkz^ 

2>Z.tK£«), M^TV-7>ftl 0 SOTyTi-m^mAZVilMmt&Z ttt < , 
[0 0 8 2] 

1 0 i^®«^*i 0 2frhmm2ftfzr-?%mD 0 £g:«L*:i: £0 

^aiCov^"C(±I^T<7)® <9 X$>2>o 
[0 0 8 3] 

i"^^*,. Tl^-^S«^3 0 5ti. Si'>^«?iJYl~YMt, ^h/MW 
ftp ^3 0 4Ki3V>-C#ffl$*Lrt:^* Hl^HgV' tZXJltLX, (^2 4) *m^X 

;v«tCi-CL^o ££t?«\ ^h;v^v' i LTteiiir*EL*:V s 
[0 0 8 4] 

[CI C2 ••• CL] = [Y1 Y2 YM] • V (24) 

(:£2 4) CiotffbW^^ h;V^#^"C 1 l±SHISS;fcl 0 2 £ >9 3Hi$*L*:* 

$ifx o immmru-ryr-i- 1 o 5 o*iito1$^j&LT#^frfcg#«^&&<> t 

fc, h ;V^m^C 2 ~CM^(±#ii«S*2 0 O^ibO^'lH-^-^^ttl-CV^ 

5T?J3u CK^* h^#lft«-§-C 1 KMLXyU-M,mm. ^<7)MwE. t'-^^JDO 

D 0 ^^Tct^mx-^^^Ji: L-Cffl^i-^.o 
[0 0 8 5] 

^JSMCio-CWfcsJt* V s e Srffl^&'ltfc) <9 fc> MMS E (Minimum Mea 
n Square Error) ft[l]S:fflv>fcgf ^iSrfif^ - t ^ Wlt»*l.o 
[1] B. Widrow, P. E. Mantey, L. J. Griffiths, and B. B. Goode, "Adaptive Antenna 
Systems", Proc. IEEE, vol.55, no. 12, pp. 2143-2158, Dec. 1967. 

fc®L J ?- J r*)\'mtir^%LS 0 3J±^«v>-**;v^JY l-YMZXJjtV, # 
Iitt*Si$v>-f^R 0©tiMtt^)4R 0' hYl~YM«^^ f^r 
* (^2 5) KflfeoT&jftU (5*8) J: OfelRf- * */MT?!JH«>*WfrfllR £*#>T 
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[0 0 8 6] 

r = [Y 1 Y2 ••• YM] T XRO' (2 5) 

is- (^2 6) fc^-cmtau MMMrm^^^m^x^(Dm^mLx^< 0 

v r = R" 1 • r (2 6) 
fc/iU R-MiRO^f^J^m-To -eUT, 71/-^fffl^3 0 5li, g 

C 1 = [Y 1 Y 2 YM] • v r (27) 

fit, Wi^/S^C l CWlt, ^*oefiE. r'-^^'J 

[0 0 8 71 

J0l±oJ:^Kfl|J5R$*i.Tttf^i-*afe»»l 0 1 fc»»Sft5fcl 0 2 
7,7-2* 1 0 0tcfent^«Iimol^W?l^^^x-^^^^T1-^i^(7)Stn5r, jiffi 

gMK^mjS^k® 1 1 *fflv»-cK9Jf4 9 
[0 0 8 8] 

$mo : 101 102 (ommit 

mmmi 0 1 0 2(i*ic. m»rt*8i:X$*Lrt:E8U JSv^i^Of^tf 

[0 0 8 9] 

«*ic«*raMt-r* Uf?7*siio2) , 

[0 0 9 0] 

-3j> iHISgifcl 0 2 ttttggttfl; (xt'^S 1101) »7lfct> WHPfll-^o* 

o 3) o mmmi o o 2*&©2fts*cjtu, ffftBwe-s-fcj&fli 

■J-Sifc-Cii^Ofift^Sr^d UfyT'S 110 4) 0 
[0 0 9 1] 

l : mm l 0 2 i &*rH v > **;v$2H§ 

ii#3SMci o 2 a\ fr5EL^<t mmm i o i iz&\,*xmm***A'i o 3 *»*f 

1r2>tzib<D&m'>>tf)l'R 0 fcS-traBPflT-S-X 0 *mj}-t2> 7S 1 1 0 5) o * 

^R0*4*U fit, If7l'-AF0^iSU W^^JSOiUHiA 

fxOt L«7>ft 1 0 6 <£ «lB1-& Uf?7"S1105). 
[0 0 9 2] 

**^i o i-cti> aflHfcfci o 2*&e«*-**>n o 3 ZfrLxmrnmr u-t y 

ftlO 5-CSi$n^.Siff x 0 ?r^oTi3»9 (Xf y 7°S 110 5) . #T>T"f 
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#11^0 4 -0 3 0 3 4 9 14/ 

1 -AMOSM-^^^RFSPS 0 2l~J3V>T. $z*s<-Xs*> 

e**-***fTaiH*&#i-*o h/HW«l¥g:3 0 4l±, H<£>^* h;^MV=Sr 

$f£bU ^O^* h^HV«t^>^i' 1 - v K^t^o 

[0 0 9 3] 

2 : loitci^^^h MblE-^ffi 

mmm ioiii, a«**i o 2 kmlx^ i«irv-T^t 1 0 5 £jsv>t^* 

hMtfif xl~xK*^«t-5 (x-r -y 1 1 0 6) o r'-^^iJDl 
~DK£A2jt U v;i/^-»>>5K;V^^3 0 0 ^fl^tlt- 1 Ttf ¥®± t *> > 
^;W7-y \£>y&km*$k?fLX&m7 W-A700-1-70 0 -KfcflUfcU v>**;W 
^JS l-SKUtasM^o Mv^Mft^lS: 3 0 1 14. *sZstffr&nS 1~SK 
^rX^JtL-C. h^v l-vKtJ8v»^? Y )V§r^ik<T)i®M*m$f U h ;^#• 
mv':'^K;^a^!IX 1 -XMt4s!5tSo h^lW^WJX 1 -XMIi, d*x£> 
^#iif71/-7Vft 10 5 *Mt*7Vftt ; f-A 1 -AM^MJ&fttfbtL-C 
^#$tt^>o ^AfeMRFSi53 0 2M\ i©^^ h^#ly>^;V^JX 1 - XMS-^i 

0 5 ii)lftSo 
[0 0 9 4] 

[0 0 9 5] 

J2LhoK9!t::i3v>t\ SliM-e^S^lo Kov^TgfciJBSrfTofcid*, £*u±— 
[0 0 9 6] 

[0 0 9 7] 

fc*5. :£SPJ3l;J\ WScOafll** 1 0 2 0 1 fc©HJ£H£*"f-**JH 0 3 0 

13 1 1 C^L^f^S 1107, 7f77*S1108Oi9l:, fMft&K*fc>J 
[0 0 9 8] 

J£Jl±.<£>3Hl! S I N R £ L HB#fc, f&H^O'SM S I N R £ t? 

® Ett**S«: $ *i * 5"- * & 
[0 0 9 9] 

^ - * n x z> m-%m$ij& %>'&mm&fcm<>* vmimwzw&i&rt a £ 
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[0 10 0] 
[0101] 

mm<D5fm 2 ) 

*«<of^jcov^T. mi^i^Ill 2 -Ell 6^ffl^tI^tSo ^ifcoffM^ 

vxfA^Mii, hj&obh 1 1 m c < . m 1 ^^-riE^M'isv^-r a 1 0 ox~$>& 

o Il2li, fctfeii 10 1 oM^^t^n ^if* 19 . l$y>*>Mfi 12 0 

o , is <fc u^m?- ^ * noUft^. 1 i: * & & 0 c <t> 

**->>^;V^#^l 2 0 Oi±*«i^l 0 1 tMm^l 0 2 iO^-e^^SixT 
V> & #BBfi-^ £ % &JR/< ? J-rZM-liMr&tztb v > # * £$1" -5> & <DX*$> 

«3 , ISlft-f- * * 12 0 1 fi^ife^ RFlH5302^«b <D%m > > tfOV^'J «r 

A2>tLT. tiMMSoffiflE. ^f-**/M*fr>>#Jl'*^Ottfia3J:0 f 

[0 10 2] 

I13l±, 1 0 2 «^^trn ? ? mx*$> *) . */HPMff¥« 1 3 

0 0, &*trW*it&8Ll 3 0 1 ^tt^,^i^I«l i:H&& 0 /I/ 

iit^^ffe^ ffffcfgl 3 0 1 ii&M^^K^ftmvT-tlzMffiifcmi-Zti 
[0 10 3] 

J0Uto J: -5 Ka*jfcS:h,fc&fc««'>*^A 10 0 (:ov>t, £ITT1±, ^tc^i&O^JS 

1 fcftarSj&fcHLTBl. Ell 2, is «£ 1 3 ^v^ilCIlt * G 

[0104] 

V-7>-r^ 1 0 5<D#7>ftffA 1 — AM«t »9M4§1-&o £*>2£ifc*> 
^HHI^x' l~x* Mtt, ®«**1 0 2 Ki3V>TfciR'f-**/H 0 3 *»*fi-*^* 

KSMSfisfco-c. ^*y§i o itii«*i o 2 fcoW"e^**^r$tL-cv>«#M« 

[0 10 5] 

HI 2 Kis^T, i$y>-f;Wgl 2 0 0li, 1 0 1 0 2 

l^m^j-f-So Y fr&WLtt&WLZ 0 li±> ->>Ji?;i/^JS l-SKK^ b;v2g^V 

i<0i$y/*>R 1 - RM^jf AL^^ h^t^^^^jX' l-X* M££j& 
-The dtrfi, li|y>*>R l-RMt±2v^cifi:Xi-4^Sfcttffl|«3&*fi<**J:-9 

1 ri^? h;l/#m->>'K-'V^JX 1 ~XMti*tLTHv^r^^-5)^ii>'>**;l/R 1 ~RM 

fci*ALfc3&»-7V-A 1400-1-140 o-Mo»J*^to f-*^ 

i o 3«tv^ BmfziirKtiimztLzm&Kte, mm'yytffi'R 1 -RM^^it 

[0 10 6] 

Srt^ mi 5i:, h;v#S-fb¥^3 0 l**-** h ;i/#m-> >#/u*yox 1 -XMC 
**LT, afeifci^jK/UR 1 XLfcSi7l/-A 1500-1-150 0-Mc7)^ 

JS««t^-To il«7U-i 1400-1-140 O-M^WC^ft&^-^yiU 
§iifci!|y>*';i/R 1 -RM$:ffiv^^ii^LT, HI 1 5t:^f7 1/-Aii(i, 
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[0 10 7] 

JillWi^ KLT. Y)l>grmit^&3 0 11?4I$^M7l/-A 1 4 0 0-1 
tzit 1 5 0 0 - 1 ~M-Cfl|j&£;d&^* h > ^^JX' 1~X' M(i. 

iilRFS5 3 0 2 K&^Xi/>#)l>3hmS 1 - S M^r^jg^m^^'fi^t^^ fl 
, I*y>^JVR 1 -RM^^-tp^MM^-x' 1-x' MfcLT, Iil71/-7>ft 

105 &t>t- -^-m?- a i -AMizttfcWifbixxmmzti&o 

[0 10 8] 

<7>»W73?*t, ^(om^^^mmi o l^t-c^^-K^-^^-r^^i^-ov^-cj^ 

[0 10 9] 

I«7i/-7>f 1 1 o 5 i x* i~x' Mi±, 

1 0 3 £^L-C{SJi££*U ^T>--7-^l 0 6 <D^m Iffit'is ^T&m&mZ ti&o 
F^4 0 2 (i> ztD&mm^*^-*'^ KMf-?-e^)^^:'®v>'^;^^iJY , O^t^m 

o 3zmmttn2>fcWL'*? tLx XKLtzfeffi-rv^ivftmii & 

0 JWWSKtt^ ^m^i 0 h;v^Sffc3M8: 3 o l K£v>-c£$;$fr&j!i'»-7 

Ari ? l 400-1-1400 -MOXn izSv^C^^ ^>M1iO*!^'> > ^;V^rfflV>Tl»jS 
SftTv^:^-, il««*l 0 2 K£v>Tfsm^*^W^in 3 0 0li> T^BBa"? 

J-*r*)l'?rnB<D&^mx$>2>H 1 -HM^feJo £aKJ:iK lft!7V'-7 > /ft 

1 0 5<7)#T^-r^-^A 1 ~AM«*7^ft 10 6 t <DM<0&fcfflL?- -V ^/H&BW* 
. H 1 ~HM^^^*fjS#tt^^<2>o 

[0 110] 

-JT\ *^1 0 1<^* ^;^#•S'^b¥^3 0 1 K:k^T*feJ&£*L&3Mi'7 v-^rt* 
0 5 K^L*: 1 500-1-150 fc* B#i?8#JK ;/ "7 h £ *Lfcl£«Kgig>' 

^**;v£@eML£filJ££-f ®«S*i 0 2K&^xi>fcfflL?-v&)i<Mtir^&rf, 

¥£>Wt%\X$>Z>&mi'ytf)l'*Rl^X^ -^yfV >7<D9 4 r/^y7F £5: 

[0 111] 

W^tt&i 3 o if±> fcm^ ^v#MJf#|£ 1 3 0 Olz.XvXfkf&ZtitzfcM?-^* 

ftLxmffi***)vmm*yy#^'&nc o ££j£i-& 0 ->>**;v^#-^4 o 1 it, mi 
6 ii^-r <t d fsm^- * * v > **;vm^ij c o £ titzmm 7v-ai6oo 

0£MMSfc^«^«mU iifilt-^x' 0 t US*7^ftl 0 6 <t *)Mm 
[0 112] 

glfcJil 0 li±, -fS^^^^;V«^^^tr^«fl^-x' 0^i«7V-7^f 
^•1 0 5K£o-C£HU f©$fl^liiilRFU3 0 2 tZ&^X^- K«-^ 
& 3:11 v > **;vm^J Y ' 1 ~ Y ' M^tgiWkZtiZo i^Wi^ * * ^tH«5&fll#gt 1 2 
0 1t±> ^v>**;v»JY' 1~Y' M<D—Ut tzlHr^XZAtlt LT> -71^-^1^ 

y^&g*^ U fc^^ ^MT?!lH^ai*-r*o h^©Jffll^3 0 4 li, 

^*;Hiti&gM¥is:i 2 o i « ^^^^^sm^^^^CTJH^fflv^-c. mutmi 
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[0 1131 

JBLL© ± 1 fcflMfcfc t. <9 . &ffi3§£ 1 0 2 Hisv^rfgm^ * * *#*r£g! 1 3 0 0^ 

<b ttfcfgjR^- * ;Wt?i)h fc^wi^ i o ic7-f-K^7^ti.^t-c, mmm 1 0 

1 tliiii7P-7>ft 1 0 S^fb^^^T^x^ 106 lZft-f&teM^V*)\'<D 
*#R*Httft*Ci:*»-e#*KJ:d»wi&*o toT, £jfeA 1 0 1 1 0 1 frh 

[0 114] 

0 2 ii&l&ft 1 0 1 Kfetf t i ^ H «: 7 -f - K/^»^ t S «^ t L 

7^-^^^ Ltiiv^ 0 ioi^tt, iHg3»5fcl0 2t± 

,013 fcimfcfcjtt*- * **«Wf¥« 1 3 0 0 j&*<KHR^ * >Mr^H fcffi v»-c4K*^9 

h^«**56L, 1 o 1^7 * - ?-rzmmz^ 

[0 115] 

a±OJ:d tHUftS^-CWft-*-****! 0 1 tM#3S*l 0 2 h^^i"^. ^%M<v 
»MIf->^fAl 0 0^i3lt^il^liI^^I^W?t3t75^7 : '-^^^^T-r^t 

[0 116] 

in 0 : mmm 1 0 1 tmrnmin 1 0 2 osmsft: 
z.<oi®mmmmn<oMmi tm-x&z 0 

[0 117] 

54s 1 1 -.mmrni 0 l^fbosmv^^vo^nt 

0 iw\ jim^i 0 2 twijv*T^iR^^^;n 0 3 ^mm^-^tzufxDmm^ 

>#)VR 1 -RMS-^tr^-R-^X' 1~X' M^ffiTJi"^ (Xf^^S 1 7 0 1) 0 A 
#»fc»±^ i$y>^>M¥tl 2 0 0^IHy>*>R b ;l/ 

#m-fb^3 0 lT^O^mv^'i^R 1 ~RMrt ? t? AStLfcStHt"? V-A£fi|j£U ^ 
* Ml^Sv^^Wfc^JX' 1~X' MS:ffi7Ji-^o iO^^ b;^ty>^«X' 

i~x' m{±. ^^rf^3 o 2 iz&^xmmmwLmf?<om^t$z%izti, 

**;WR 1 -RMSr^-tf^l'fiM-^x' l~x' ii^7I/-7>f t 1 0 5 

[0 118] 

o 2 &j&m i o i <o&T>Ti-m=f-& 1 ~AM<t »>^$itfe*^^^ 
;n o 3 ^^U3s*7>ft i o exgrnztizmmm-^x' i~x' m&#o 0 ^-l 

T> iiM*l 0 2W/ftl 0 6j&*5MtLfc»£\ *<OS<M-*tt3i*RF«4 

**n,ISffi¥&l 3 0 Oii, >#/M*?||Y» OZXtJt U If7V-Ati 

(C^oTlfe^v^^R 1 ~RMO^i|S*5«t OfttffiflWUcafe^V^-C, 0 3 

[0 119] 

7*~~ 9 ?m<F>—% t LXffiX £ tt v > jK^^O X ' 0 $ tl%> 0 £ > 

^JX' Oli, MMeRFfflU 0 2^£B7J$tL, *£^M»S«»W©«^35Jfe3:ft, ^ 
##-*§-x* OtLT, ^7^ftl0 6il5ii^l 0 n:MLtli$^ (^r-y 
7S 1 7 0 2) o 
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[0 12 0] 

mm. i 3 : &%im 1 o 1 ^?>o^^ h Mtte-f-^ans 

£%J3 1 o i T-ii, feus-f-v *;Mt mgm^&i i2oi^ iniss* 1 o 2 «t 0 

^^VH h;HHJ#P¥$:3 0 4(i, ^/MT^m©"* 
[0 12 1] 

*<7>^ mi&m i o ui. m»3|ci o 2 KmmLtz^r-t&mD 1 -dk^4c^ 

^;u^v>5j?;i/^^3 0 0 i?Zi-hh<Dr~- 9%mT> 1 -DK*S£P^T*»li&C 
•C®f¥I±i:->>*>-7y \s>y*IBm*:mfiLXmm7^-<k7 00-1-700-K 
SrfllJSU ->>*';v^JS 1~SK£^* Y 3 0 l^£B;fr1-&o 

*-ffc#a3 0 Hi, v>**;Wfc?!)S 1 - SK*Xt)t LT, ^J^* h^vl ~vK£fflv* 
fc^?? h/i/^Mfto&SfclSfrU Mi^m^^iOv^JX 1 ~XM£*kj£i-£ 0 c: 
O^:? h^mv^'-K^^jX 1 ~XMl±, Cia^#^7& s ^^TP-T>-f-^- 105* 
^i-^T^x^-^A 1 ~AMK#j£#lt£*L'C5§'fI£;h.&o R FSIS 3 0 

2(i. Z\<D^? h JU^M^y^^mX 1 ~XM£^*&£i&jg&iWtO#^K^U 
hMtitx l-xKtUiilTV-T^ft 10 5 i>)Iftl. (^f'^S 
1 7 0 3) 0 
[0 12 2] 

•eot, gjfcjg 1 0 1 tMmmiEl 0 2tl±, &I13©^^ h^#ll«^fit^l 
[0 12 3] 

ja±oR(B»c*v^r, ®miwmx$>z>mm\ o *«i5feLfc* 

[0 12 4] 

it-mzm.tom^*m^tz^&tem'*9 * - * «rH5»K^*jfeT?§ * mot, 

[0 12 5] 

##&g>H, iiofii tiwiD<, tfeoa«ji*i o 2 tiiii o 1 h<7>n 

L^t> EI 1 7 fc^Lfc-Xr-y 7 s S 1704, ^7^S 1 7 0 5, 

«»5fcl 0 2 CMtSS INR^jt^iC^^ 3ftMjt;£2 o o s INRO 

m&m&&±t%2>0kfttf$mztix^ti^ r- 9 <Dm&mzmmmtz> - 1 1±^^ 0 
tot, p< - 9 k x zm^m&mKW^zm.&tjLffi&teM'*? *-* vM^mm 

%L<mffimtiz&\,>x, *§£w<DmmmmteT-?ftm<Dti^xY&zm j \%Ltz±x^ mm 

[0 12 6] 

LXftoZt^mx&Zo Z<Dtztb^ '&&&ffilzilQx.X*§kWZnmi-2>ZbX, £*) 
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